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1.0 INTRODUCTION

This test report is the second in a series of reports des-
cribing the results of the tests conducted to evaluate the
behavior of nonmetallic materials in hydrogen. This report
summarizes the results of the flash and fire test (Test D)
outlined in Test Plan TP-WSTF-196. The flash and fire test

is utilized to evaluate the tendency of heated materials to
ignite in a hydrogen atmosphere when subjected to an ignition
source. The test is conducted using the standard WSTF flash
and fire test apparatus, The test represents a hydrogen para-
llel to a hazard condition known to exist in oxygen systems.
In this study performed for the NASA Aerospace Safety Research
and Data Institute (ASRDI) and NASA WSTF, ten nonmetallic
materials were evaluated to establish baseline data on the
behavior of nonmetallic materials in hydrogen and to charac-
terize on an initial basis one mode of material failure con-
sidered to be a factor pertinent to the safe use of a mate-
rial in hydrogen.

2.0 SUMMARY

During January through March 1972, ten nonmetallic materials
were evaluated for their flash and fire points in hydrogen.
The tests were conducted using the basic MSC-PA-D-67-13 procedure
as outlined in Test Directive TD-MIS-006, Revision B. None
of the materials evaluated exhibited a flash or fire point in
either helium or hydrogen up to a temperature of 600°F. Two
of the materials, polyvinylchloride and cellulose acetate
butyrate, were thermally effected by the tests in both test
media. Several of the materials including polyvinylchloride
and cellulose acetate butyrate exhibited the "halo" phenom-
enon during the tests at temperatures over 250°F.

3.0 TEST MATERIALS

3.1 Test Specimens: The following nonmetallic materials
were examined by the flash and fire test:

WSTF I.D. No. Material
71-2992 FEP Teflon
71-3071 TFE Teflon

71-3072 : 157% Glass-Filled TFE Teflon



WSTF I1.D. No, Material

71-3073 High Density Polyethylene
71-2977 (cast at WSTF) RTV-90 Silicone Rubber
72-3393 (purchased in RTV-90 Silicone Rubber
sheet form)

71-3070 Viton A

71-3074 Nylon 6

71-2978 PRC Polyurethane

71-3075 Polyvinylchloride

71-3198 Cellulose Acetate Butyrate

3.2 Test Gases: The test gases utilized in this series
of tests conformed to the following requirements:

Gas Requirements

Helium MSFC Spec 364B

Nitrogen (purge gas) MSFC Spec 234A

Oxygen Mil-P-25508D

Hydrogen High Purity Grade (99.9%)

4.0 TEST FIXTURE/SPECIMEN DESCRIPTION

A diagram of the flash and fire test apparatus is shown in
Figure 1. The test apparatus has an internal volume of
approximately 0.5 liter and holds the specimen in an aluminum
specimen cup (1). A glass chimney (2) is used between the
cup and the spark electrodes (3) to prevent spark arc over

to the cup. The chimney is also used to direct the specimen
off-gas products past the spark electrodes. The height of
the electrodes is adjustable to maintain the electrodes 0.75
+ .025 inches above the specimen. The spark electrodes are
freshly sharpened for each test and adjusted to a spark gap
of 0.062 + .01 inch. An asbestos washer (4) prevents heat
sinking of the specimen by the stainless steel test chamber
(5). A 1500 watt heater (6) is coiled around the cup and is
insulated from the test chamber with an asbestos liner. A
dual element thermocouple (7) monitors the cup temperature
and provides the control temperature signal to the temperature
rate controller (8). The spark generator (9) applies the



spark high voltage across the high voltage chamber feed-
throughs (10). The spark energy is approximately 75 milli-
joules applied over a duration of approximately four milli-
seconds. The temperature rate controller (8) applies suf-
ficient heater power to the heater coil (6) throughothe
heater power feedthroughs (11) to maintain a 25 + 5°F per
minute temperature rise rate over the test temperature range.
A port (12) and one opposite it are used to fill and purge
the test fixture.

Flash and fire occurrence may be monitored visually through
the glass viewport (13) or electronically by the photoelectric
cell detector (1l4) and storage oscilloscope (l5) arrangement.
The flash and fire occurrences are detected by the photocell
detector through a quartz rod (16). The quartz rod is mounted
in a glass rod which penetrates the viewport through a Teflon
feedthrough bushing (17).

Figure 2 is a photograph showing the flash and fire apparatus
set up in the WSTF hydrogen test facility. The television
camera adjacent to the test fixture was used to remotely
monitor the test progress during oxygen checkout and helium
baseline tests.

The materials for all tests conducted in this phase of the
program were configured as cubes weighing approximately 0.5
gram. All materials except RTV-90 and PRC polyurethane
specimens are cleaned to the requirements of MSC-00066,
Method CP-5, to reduce or minimize hydrocarbon contamination.

5.0 GENERAL TEST PROCEDURE

The tests were conducted in duplicate using both GHe (baseline)
and GH2 as the test medium. The test procedure consisted of
the basic steps listed below (refer to Appendix A for the
detailed test procedure). The test procedure was qualified
through a series of oxygen checkout tests performed using
hexaethylbenzene as the standard test material.

1. Place sample in aluminum specimen cup (refer to
Figure 1).

2. Place glass chimney on specimen cup.

3. Install and adjust electrodes to obtain a spark gap
of 0.062 + .01 inch.

4, Adjust Specimen holding fixture to provide a ,750
+ .025 inch spacing between the specimen and the electrodes,



5. 1Install photocell and cover top of fixture with
aluminum foil to exclude light (for Hy tests only).

6. Connect all electrical and instrumentation leads.
7. Connect pressure and vent lines.

8. Turn on spark generator and verify operation of
the generator (one spark every 10 seconds).

9. Pressurize the test fixture to 37 + 5 psia and
perform a leak check.

10. Purge the test fixture with GHe for two minutes.

11. Purge the test fixture with the test medium (either
GHe or GH2) for ten minutes.

12, Pressurize the test fixture to 25 + 2 psia with the
test medium.

13. Initiate spark generator (one spark/10 seconds
nominal) and temperature programming (259F/minute nominal)
after the specimen has been soaked in the test medium for
ten minutes.

14, Monitor the temperature profile.

15. Monitor photocell output for flash and fire points.

16, Terminate the test when the fire point has been
determined or the maximum test temperature (600°F) has been
obtained.

17. Purge the test fixture and perform a post-test
visual examination of the test specimen.

6.0 TEST RESULTS

6.1 System Checkout Tests: 1In order to verify the per-
formance of the system, a group of checkout tests were per-
formed using oxygen as the test medium at a pressure of
16.5 + .5 psia. The tests used reagent grade hexaethylbenzene
as the standard material.

Table I summarizes the test data. The data were obtained using
a purge technique for establishing the test atmosphere in the



test fixture and the laboratory standard evacuation technique.
Both techniques gave an average fire point of 4650F (hexaethyl-
benzene does not exhibit a flash point under the test condi-
tions used). This value compares favorably with the 462CF
average value obtained by the laboratory using a different’

set of equipment.

6.2 Gaseous Helium and Hydrogen Tests: Table II is a
tabular summary of the pertinent flash and fire data obtained
on the ten nonmetallic materials tested during this phase of
the program. A complete listing of the test data is given
in Appendix B. Table II lists the initial and final test
vessel pressure, the average heating rate, and the end tem-
perature along with remarks describing the sample at the
end of the test. No material was found to exhibit either a
flash or fire point when subjected to the test in GHp up to
a temperature of 600°F (315°C).

Two materials, polyvinylchloride and cellulose acetate butyrate,
were significantly changed as a result of the tests conducted
in both test mediums (GHe or GHz)o These two materials were
probably changed as a result of the high temperatures exper-
ienced during the tests. Several of the materials at temper-
atures over 250°F exhibited the "halo'" phenomenon as observed
on the photocell output oscilloscope. The "halo" phenomenon

is commonly observed in standard ASTM flash and fire tests
conducted on o0ils and lubricants and in material flash and

fire tests conducted at WSTF in oxygen.

Figures 3 and 4 illustrate typical test data recorded during
the tests. Examination of the photocell output trace shows
several peaks which are larger than previous peaks. The in-
crease in peak height with no change in the general shape of
the peak is typical of the '"halo'" effect. The cause of the
"halo" effect is not clearly understood and is not exhibited
by all materials. The '"halo' effect is probably due to a
flash reaction occuring under conditions which limit its
propagation to a full flash. For example, it may be due to
the presence of an incorrect fuel/oxidizer mixture, insuffi-
cient ignition energy, or incorrect conditions of temperature
and pressure. It is interesting to note that in both helium
and hydrogen, the specimens of cellulose acetate butyrate and
polyvinylchloride were significantly changed and that these
tests indicated the "halo' effect at higher temperatures but
failed to show the typical flash and fire points. Apparently
some type of reaction occurred that was not detected by the
photocell. This detection limitation may be due to the wave-
length sensitivity of the detector and its components. The



detector use is sensitive primarily to visible light and is
not particularly good for the detection of ultraviolet light
given off by many typical chemical reactions.

7.0 CONCLUSIONS AND RECOMMENDATIONS

The flash and fire tests indicated that none of the ten non-
metallic materials evaluated exhibited a reaction up to a
temperature of 600°F in hydrogen. Two materials, polyvinyl-
chloride and cellulose acetate butyrate, were significantly
changed in both the baseline and hydrogen tests. These two
materials and several others exhibited the "halo'" effect
during the tests. The role of the "halo" phenomenon is not
clearly understood but may be a precursor to a flash reaction.

1f 600°F is not considered to be a sufficiently high test .
temperature, it is recommended that the tests be repeated on
the materials (TFE Teflon, FEP Teflon, RTV-90, and 15% Glass-
Filled TFE Teflon) that exhibited a reaction in the reaction
propggation test (Test E, TP-WSTF-196) up to a temperature of
1000”F or another appropriate maximum temperature. This group
of tests would provide a desirable complement to the reaction
propagation tests perhaps lending some insight into the reaction
mechanism observed during the reaction propagation tests. It
is recommended that any additional tests be conducted using a
test fixture modified to permit the detection of ultraviolet
as well as visible light. This revision would permit better
detection of the reactions or events that occur within the
test fixture.
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TABLE I

Summary of Flash and Fire Checkout Tests

Test Medium: Oxygen at 16.5 + .5 psia
Test Material: Hexaethylbenzene

Test Method used to Average Heating
No. Fill Test Fixture Rate (°F/min.)

1 Purge 26.4
2 . Purge 28.0
3 Purge 28.0
4 - Purge 30.5
5 Purge 28.5

Evacuation 29.7
7 Evacuation 25.4
8 Evacuation 24.0

Fire Point

(°F)

Avg

Avg

462
473
472
457
460

465

483
457
457

465

I+

11



TABLE II
Flash and Fire Test

GHe Tests (Baseline)

Average
Initial Heating . °
WSTF Test Pressure Rate End Temperature ("F)/
I.D. No. Material Name No. (psia) (°F/min) End Pressure (psia) Remarks
71-3198 Cellulose Acetate 28 25.5 23.5 500/29.5 Sample expanded to fill cup-moderate
Butyrate 29 25.5 23.4 *500/28 amount of plastic residue
53 24,5 23.5 *600/29 Sample expanded to fill cup-plastic residue
48 25,0 24,2 *600/29 Sample expanded to fill cup-brown residue
71-3074 Nylon-6 27 25,0 25.0 500/30
18 24,8 24,2 500/29.6
71-3073 Polyethylene 17 24,8 21.4 500/28.5 Sample expanded approximately double size-
large quantity of brittle residue,
25 25.1 24,1 500/29.7 Sample melted - large quantity of plastic
residue
71-2992 FEP Teflon 16 24 .8 24,9 500/29.9
26 25.1 22.8 500/29.0
71-3072 TFE Teflon 15% 15 24.8 23,1 500/28.5
Glass-Filled 23 25.4 23.3 500/29.3
71-3070 Viton-A 14 25.4 24.0 . 500/29.6
19 25.7 24,0 500/31.6
71-2978 PRC Polyurethane 21 25.1 24,5 500/30.2 Expanded to fill cup-large quantity of
plastic residue,
13 24 .8 : 24.3 500/29.9 Expanded to fill cup-large quantity of
plastic residue. :
71-3071 TFE Teflon 22 25 .4 21.5 500/29.3

11 24,8 23,7 500/29.3



Table I1 (continued)

WSTF

I.D. No. Material Name

71-3075  PVC

71-2997 RTV-90

GH2 Tests

71-3198 Cellulose Acetate
Butyrate

71-3074 Nylon-6

71-3073 Polyethylene

71-2992 FEP Teflon

71-3072 TFE Teflon 15%
Glass-Filled

71-3070 Viton-A

cup-large quantity
cup-large quantity
cup-large quantity

cup-large quantity

of plastic
of brittle
of brittle

of brittle

Sample melted-large amount of brittle

Sample melted-large amount of brittle

Sample melted to shape of cup.
Sample melted to shape of cup.

Sample melted-large amount of hard plastic

Sample melted slightly-large amount o:

Average
Initial Heating o
Test Pressure Rate End Temperature (" F)/
No. _(psia) ("F/min) End Pressure (psia) Remarks
24 25,1 26.2 500/30.4 Expanded above
residue,
10 24.8 25.5 500/30.4 Expanded above
residue,
49 25.0 %22.3 600/30.0 Expanded above
- residue,
51 26.0 %23.0 600/32.,0 Expanded above
residue,
20 26.0 21.8 500/30,2
12 26.0 20.8 500/29.6
42 25,1 22 .4 #600/30
residue,
43 26.2 23.5 *600/33
residue.
41 25.4 23.9 600/31
46 25,2 22.9 600/30
40 27.0 21.0 *600/31.5
residue,
56 24,0 22.9 *600/20 Sample melted.
35 24.3 22.9 600/28.5
plastic residue,
55 24,5 24,9 600/31.0 Sample melted slightly.
39 25.4 22.9 600/30,5
45 25.4 26.1 600/32.0
36 23.7 24.9 600/30.0
54 24.0 21.8 *600/29.0



Table II (continued)

WSTF

I.D. No. Material Name
71-2978 PRC Polyurethane
71-3071 TFE Teflon
71-3075 PVC

71-2977 RTV-90

72-3393 RIV-90

* Photocell output exhibited "halo" effect at higher temperatures (> 250°F).

Test
No.

52
34

31
30

38
37

32
33

47
50

Sample melted.
Sample melted-large amount of plastic residue

Large amount of brittle residue,
Large amount of brittle residue.

Average
Initial Heating o
Pressure Rate End Temperature ("F)/
(psia) (°F/min) End Pressure (psia) Remarks

25,0 22.9 600/31.0

24,8 23,7 600/30.0

24.8 24,1 600/32.0

26.2 23.9 500/34.0

26.0 23,8 *600/34.5

24.8 22,2 %600/33.0

24,0 23.3 600/28.5

26.0 23,1 600/31.5

25,0 26.1 *600/31.5

25,0 25.3 600/31.0
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Flash and Fire Test - Test D

Test Preparation Sheet No.: 3HYD-046(R)
TPS Short Title: Perform Flash and Fire Tests - Test D
Reason for Work: To determine compatibility of materials.,

NOTE: Extreme caution will be exercised when per-
forming the following steps. Hydrogen gas may be
present in system or hydrogen leaks may occur during

NOTE: This TPS is open ended, and will remain open
NOTE: All personnel shall obtain Test Conductor's
permission before changing any valve position status,

Verify that TPS 3-DAS-066R has been completed and

Verify with QA there are no constraints to testing.

Vefify TPS-3-HYD-044 (R) (Daily Setup) is complete.

Item
No, Description
testing.
until cancelled.
1.
that DAS is ready.
2,
3.
40

Thoroughly clean all items in the manner specified:

a. Glass, view port, chimney, sample container -
water and scouring powder Type I. Rinse with water
only and wipe dry.

b. Quartz rod - Water, scouring powder Type I and a
nylon brush; wipe dry.

c. Cup support, pedestal, etc. - Water, scouring
powder Type I, wire brush, steel wool; wipe dry.

d. Tungsten spark gap points - Clean sufficiently
with steel wool or an abrasive cloth to produce a
shiny surface.

NOTE: Spark gap points to have .004" radius at tip.
| /



Item
No.,

Description

10.

11.

12,
13.

14.

l4a.

15.

160

CAUTION: Use no solvents nor soaps for cleaning
operation.

Mount flash and fire fixture on Stand 1 base.

Connect thermocouple and verify operational by
confirming ambient temperature of the day at DAS

~on HOO3T.

Place sample in the crucible and mount crucible on
stand inside chamber.,

Place glass chimney upon the crucible inside the
chamber.

Place the glass insulators over the electrode stands.,

Install the points (tungsten) and adjust the spark
gap to 0,062 + 0.010 inches.

Adjust the crucible holding fixture such that the
points are 0.750 + 0,025 inches from the top of the
sample.

Place the heater over the base plate and secure.
Place quartz rod seal in place in center of view port
and adjust by positioning the seal tip directly over
and approximately 1/4' above the spark gap.

Install upper and lower Marmon clamps to connect view
port and base plate to heater.

Cover top of fixture with heavy duty aluminum foil
to exclude light.

Connect heater leads to fixture,
NOTE: Remove terminal covers from cables.
Connect spark leads to fixture.

NOTE: Remove terminal covers from cables,



Item

No. Description

17. Remove union between stand pressure and vent flex
hoses.,

18. Connect pressure and vent flex hoses to fixture.

19, Torque per WS-10,

19a. . Perform Steps 44, 45, and 46.

20, On Cl4-602, Bay 2 switch panel, turn on spark gen-
erator (switch ID. '"S-GEN").

21. On C14-608, Bay 1, place power switch OFF, and
heater switch OFF.

22. At the terminal room 2 equipment area, turn on cir-
cuit breaker 10 in panel "2 DCC."

23, At the Building 328 J-box N60-5, verify that the
spark generator and heater control units are con-
nected to the a-c power outlets in this J-box bay.
CAUTION: The spark plugs mounted on the bottom of
the chamber have approximately 20,000 volts at the
time of each spark.

24, Turn spark generator on. Check for spark.

25, At Cl14-602, bay 2 panel, turn spark generator switch
S-GEN off.

26, Again select the "auto' position on the spark
generator.,

27. Open SV-2, pressurize fixture to 37 + 5 psia as
indicated on H-002P, then close SV-2,.

NOTE: SV-2 shall be cycled as required to stabilize
fixture pressure for leak check.

28, Perform leak check of fixture as follows:

a. Record H-002P on log sheet.

b. Wait five minutes.



Item

No.

29.
30.
31.

32,

33.
34,
35.
35a.

35b.

36.

37.

38.

Description

c. Record H-002P on log sheet,

NOTE: Leak rate shall not exceed psia

per five minute period. If leak rate exceeds
specification, perform following steps for

repair. 1If leak rate is within tolerance

allowed, proceed to Step 35 for test continuation.

" Determine location of leak.

Verify closed SV-2.

Open SV-3, vent fixture to minimum as indicated on
H-002P, then close SV-3,

Repair leak. Retorque as required per specification
WS'].Oo

Repeat Step 27 to pressurize fixture.
Repeat Step 28 for fixture leak check,
Verify closed SV-2.

Open SV-15 and SV-17 as required to vent system, then
close SV-15 and SV-17.

Open SV-23 and adjust PR-1 to indicate approximately
15 + 5 psig on G-34, then close SV-23,

Open Building 328 for hydrogen testing. Disconnect
electrical power to buildings and connect ground
cables.,

NOTE: Test Conductor's option for all other testing.
If hydrogen gas is to be test media, slowly open H
K-bottle outlet valve, and adjust regulator PR-40 %or
approximately 13 + 5 psig as indicated on G-42,

Place TS-302 in an amber condition and make appropriate
announcement, :

NOTE: All personnel clear TS-302 area for testing.



Item
No.

38a.

39.

40,

40a.

41.

42,

43,
bt

Description

Place Building 328 in a red condition.

Open SV-3 and SV-2, purge for 2 minutes then
close SV-2 and SV-3.

Open or verify open SV-23 or SV-25, whichever is
applicable.

' NOTE: Turn arm key on for SV-25 valve cycle.

Open SV-1, adjust PR-40 to indicate 25 + 5 psia on
H-002P, then close SV-1.

Open SV-3 and SV-1; purge for 10 minutes, then
close SV-3,

When H-002P indicates 25 + 2 psia, close SV-1.

NOTE: Perform Step 48 10 + 1 minutes after
completion of Step 42,

Close SV-23 or SV-25, and arm key off.

Set up the Hughes Memo-Scope in the Building 300
control center as follows:

a. Dual trace or wideband pre-amp plug is installed
and check that channel selection corresponds to input
cable termination. Select vertical sensitivity of
one volt per division and d-c normal coupling (this
may be varied later as test data dictates).

b. Connect SYNC cable to SYNC input and select one
millisecond normal sweep, with storage threshold at
normal. Again, these controls may be varied to obtain
suitable spark display.

c. Confirm that the input cable H-001Y is connected
to the Bristol bay 6 patch panel location '"T/C
Channels' input Channel 1. The SYNC PULSE is to be
connected in the same area, channel 3.

d. Turn on scope power and adjust controls as re-
quired to display spark signal during test.



Item
No.

Description

450

46.

47.

48,

49,

50.

51.

Confirm that Bristol 6 has been set up as follows:

Channel 1 - 409 Cal
(HOO2P) 30% Cal

37.5 div.
75.0 div.

45,0 div.
83.2 div.

Channel 2 - 407 Cal
(HO003T) 80% Cal

 NOTE: Tolerance is + 0.5 div.

At Test Conductor's direction, start Bristol 6
at slow speed.

If analog tape recorders are required for any runs,

confirm that they are set up for recording per TPS
3-DAS-034(R), and that pretest calibrations have been
recorded.

NOTE: Start and stop analog recorders only at Test
Conductor's direction following pretest calibration.

Confirm that TV is operational (if required) and that
screen display is satisfactory to the TC.

On the Cl14-602, bay 2, place spark generator switch
on and verify spark on oscilloscope.

Adjust the vertical sensitivity and horizontal sweep
on oscilloscope to display a spike of one or two ver-
tical divisions each time the sparking apparatus is
discharged.,

NOTE: The first two or three sparks are normally of
much greater amplitude than after stabilization. It
is best not to adjust the scope controls until at
least five sparks have occurred. Amplitude adjust-
ments may be made at the operator's discretion.

Place heater and power switch in Cl4-608, bay 1, to
ON. The heater-on lamp and pre-heat lamp should
blink at approximately two-second intervals.

Place heater start switch on.



NOTE: The white pre-heat lamp should turn on and
remain lighted for approximately 30 seconds. At

this time, the white pre-heat lamp and green ready
lamp should go out. The red running lamp should

now light and remain on until completion of the test.

Verify that Bristol 6 is operatlng and thermocouple

. (HOO03T) indicates temperature increase of 25%F/minute.

Monitor increase during test.

NOTE: The test can be terminated at any time by
operating the Reset switch. The heater must be
allowed to cool before beginning the test again if
automatic heater control is required.

Record flash point and fire point on attached log
sheet. Annotate Bristol chart at these points:

Flash point: The flash point is the lowest tem-
perature at which the application of an electric
spark causes the mixture of the flammable vapor
emitted by the material sample and the test atmos-
phere to produce a sudden brief flash at the surface
of the material. This flash will be detected elec-
tronically by an appreciable change in the amplitude
and width of the spike displayed on the oscilloscope.

Fire Point: The fire point is the lowest temperature
at which the application of an electric spark causes
the mixture of flammable vapor emitted by the material
sample and the test atmosphere to produce a self-
sustaining glow which exists for an appreciable length

NOTE: With more volatile materials, the flash point
and fire point may occur simultaneously,

If no fire gccurs, continue the test until a temper-
of 600 + 10°F is 1nd1cated on H-003T and then terminate

Item
No, Description
52.
53.

of time,
54,

the test.,
55,

Place the C14-608 Bay 1 heater switch to OFF position,
and heater control power to OFF.

D



Item
No.

56.

57.

58.

59.

60.

61.
62.
63.

64 .
65.

66.

Description

On C14-602 console, bay 2, turn spark generator
switch "S-GEN" to OFF.

Turn Bristol 6 chart drive to OFF, down-load
paper-annotating test number and date; and deliver
to Test Conductor.

. Turn off Hughes Memo-Scope after last sequence of

the day.

At direction of Test Conductor, down-load magnetic
tapes from analog recorders, if used, and deliver

to Data Analysis with a copy of the time log, layout
sheet, and reduction instructions.,

Purge test fixture as follows:

a, Open SV-23,.

b. Open SV-3 and SV-1; purge for approximately
two minutes; then close SV-23 and SV-1.

c. Open SV-2, purge for approximately one minute,
then close SV-2 and SV-3,

FINAL PURGE

NOTE: To be perfomred only after all testing is
completed and when hydrogen is used as test media.

Open SV-23,
Open SV-3, SV-10, and SV-17.

Open SV-1, SV-8, and SV-15; purge for approximately
five minutes; then close SV-1, Sv-8, and SV-15.

Close SV-23,.

Open SV-2, SV-9, and SV-16; purge for approximately
two minutes; then close SV-2, SV-9, and SV-16,

Close SV-3, SV-10, and SV-17 when H-002P, H-004P,
and H-007P indicate minimum.



Item
No. Description
FINAL SHUTDOWN

67. Place TS-302 in amber and make appropriate announce-
ments.

68. Close H, K-bottle valve if applicable.

69. At Building 328 place spark generator switch OFF.

'Discharge fixture at spark plugs.

70, Carefully disconnect stand pressure and vent flex
hoses from fixture.

NOTE: Test Conductor option.

71. Connect pressure and vent flex hoses with a union.
NOTE: Test Conductor option.

72, Remove fiber optics from fixture.

73. Disconnect thermocouple, heater leads, and spark
leads from fixture.

NOTE: 1Install terminal covers on leads.
NOTE: Test Conductor option.

74, Release hold-down clamps and remove heater and
sample crucible.

CAUTION: Use asbestos gloves while removing hot
Iixture components.

75. Place sample crucible and sample material in a
plastic bag and annotate with sample ID number and
date.

76. Record all test data on attached log sheet.

77 . Select auto or single fire mode on C14-602 console,

bay 2, as required during set-up or testing,

NOTE: Single fire mode to be used as backup for
auto mode.
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TeS Noooy )/ }’/'_._f/_”.'_l/.(/{)

FLASILAND FIRE TEST DAY J) 770
WSTF LD | 7/ P05 4 TEST # /)
MAT'L NAME /7/7¢".
TEST CONDITIONS: LEAK RATE = H-002P __ 3.4 45 MIN 74 e(
/7
ATMOSPHERE PURGE ‘j%',fgxc-m PRESSURE SO 8 /5je

,
ATMOSPHERE TEST 7,Zgéam\ PRESSURE 25 2 2 /I
SOAK TIME /O MINUTES (24’5’ )

TEST SAMPLE DESCRIPTION:

/ L/ //
SAMPLE SIZE LXWXH (In.) /;/;” X él X }71, -

SAMPLE WEIGHT (Grams) ), 475

FLASH POINT (°F) Ao NE

FIRE POINT (°F) _ Non £

[
FINAL TEMPERATURE (°F) 500

FINAL PRESSURE (psia) 30,4

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %&K/ TO ﬂgaé
QUANTITY OF RESIDUE - NONE SMALL MODERATE )

CONSISTENCY OF RESIDUE - RITTLE *LAKY PLASTIC OTHER '

COLOR - M

COMMENTS:
[eaf;/%n%aéz{ «/dm/q@é malmia e
Coge,

dnezmgg, léeﬂéL el 28, S OF/ MIN,

s 77
/% f /ﬂ/:“/z’\,, /1//‘?ﬁ . BY: '/()[/,J"I 7)’:;14 Zf‘-- 2N ALY i)

ol . ‘."'II
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s Nos V- YD o R)

FLASIL AND FIRE TEST DATE / / 7/22

WSTF LD}  7)- 357/~ A TEST #f  //

MAT'L NAME' 7J/)°/ ‘/Z,;‘]Z%\

TEST CONDITIONS: LEAK RATE = H-002P 37,7 +5 MIN S/ C_
ATMOSPHERE PURGE M&/m PRESSURE 30 + S B
ATMOSPHERE TEST /{15,4(;»& PRESSURE 2.5 '+ 2 /s/4
SOAK TIME /O MINUTES (2‘7' '?)

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) /4” X 2 7 x 4//

SAMPLE WEIGHT (Grams) (©, 457

FLASH POINT (°F) /Vo NE

FIRE POINT (°F) __ Aowg

FINAL TEMPERATURE (°F) < @0°

FINAL PRESSURE (psia) 29,3

POST TEST OBSERVATIONS: )

DISCOLORATION .- FROM %/,ﬂ[é TO Z:./%a/é g)

QUANTITY OF RESIDUE ,- NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

. /.
COLOR - w%«é
COMMENTS:

T Lo (',/c;z/fz;y o /0»: _ Mk}/ﬂé p

a perage Y naes 23,7 °F/mm,

/% f/i/»«//g\ /1/K3’/7/ ~ BY: %f’/ 7/4:4«,\ SO AL isfrshon

1
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RS No. _j - )14 ()

FLASII AND FIRF, TEST DATE  / 7/71’

WSTF LD __ /= 2.2 774 TEST# /2.

MAT'L NAME A7 %[AM iﬁ/»/%

TEST CONDITIONS: LEAK RATE = H-002P 37, 2— 45 MIN
ATMOSPHERE PURGE 9 z/u/»»\ PRESSURE 30 *+ 5 Sl
ATMOSPHERE TEST M{:m PRESSURE 25 r 2 [fs/A
SOAK TIME /6 MINUTES (Zé' 0)

TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) /4 7 X é 7 X ? "

SAMPLE WEIGHT (Grams) (.S25"

FLASH POINT (°F) /L/‘o/\//i

FIRE POINT (°F) _ Mo nE

0
FINAL TEMPERATURE (°F) 5 o0

FINAL PRESSURE (psia) 29 ¢

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7@14 TO

AL

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - ‘7@{(

COMMENTS:

a(/t/uugp /@L Nals 249'805//'4 N,

,Z//i’/ﬁ/w/g\../dff/’/ BY: pg;f ({/V/A/O‘l—\\ ESAD

o

v
1
|

_aaf1s/71
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TS No. - 1 yn i 4 ()

FLASH AND FIRE TEST DATE__/, 77 o
wstELL /- 3978 iy TEST # /.5
MAT'L NAME _ RC 7‘4(5/(];,4/ neZhame
TEST CONDITIONS: LEAK RATE = H-002P 2474 +5MIN 36 &6
ATMOSPHERE PURGE %/jz;m PRESSURE Fn .5 Sk
ATMOSPHERE TEST %ﬂz/ow\ PRESSURE 25 + 2 [fB5/4
SOAK TIME /O MINUTES (94’5))
TEST SAMPLE DESGRIPTION:
SAMPLE SIZE LXWXH (In.) }4-” X ;4 ! X 4 o
SAMPLE WEIGHT (Grams) (D, So/

FLASH POINT (°F) /\/p N

FIRE POINT (°F) Noxs &=

' d
FINAL TEMPERATURE (°F) SO

FINAL PRESSURE (psia) 297

POST TEST OBSERVATIONS:

DISCOLORATION - FROM &ezuc ';'&%w:ro ' L Le—

QUANTITY OF RESIDUE - NONE SMALL MODERATE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY ( PLASTIC )OTHER

COLOR - %/p /&6%14//

74

COMMENTS:

Jdﬂm/ Erpeorelod /K Cicpa ,Au/g
e

Querage Soals rats 24,3 ° E /M.
/g// 5’ Ve -4//4»\_ /dﬁ/7/ BY: %f/’% : ENAL 13(14/71
. , ' { P
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SN 1 2L I)

FLASI AND FIRE TEST DATE )/ / oy

WSTF LD 7/‘ 30 70--A TEST I /- .

MAT'L NAME L7 250 A

TEST CONDITIONS: LEAK RATE = H-002P J&:5 s MiN SE3
ATMOSPHERE PURGE 7,4[/415,& PRESSURE S0 * 5 /‘3”/6_'
ATMOSPHERE TEST %/“:/W\ PRESSURE 25 + 2 f34
SOAK TIME /O MINUTES (2‘{0
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) '//71 T {/'” X é !

SAMPLE WEIGHT (Grams) _ 0, 2-%5

FLASH POINT (°F) A/o NE

FIRE POINT (°F) A_/Qﬂgg

FINAL TEMPERATURE (°F) SO °

FINAL PRESSURE (psia) 29 £

POST TEST OBSERVATIONS:

,
DISCOLORATION - FROM %(,é TO ﬁ/d&,é, )

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE )

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - '2)@/&'4{/

COMMENTS:

Fla— Q&M?,Q, e /glam;ﬁ/é_._,

v

d L%"Lct-gz /Kea/—él /24/?2‘ 240 0/':,//14//\/,

, 2O A wz(13)71
Y

i

PR Y vv: I
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TPS No. . f- W YD~ r29( Q\’)

FLASIT AND FIRE, TEST DATE /,/7'/2‘3_
WSTF LD _ 7/~ 3078 —/ TEST# /5
MAT'L NAME / F K “f/,é:,LW AS A Yoy
TEST CONDITIONS: LEAK RATE = H-002P J3&.£ w5 MIN 3L
ATMOSPHERE PURGE %@,é;zq,\ PRESSURE 25 8 S
ATMOSPHERE TEST ﬁé/x,a/m PRESSURE 2SS rp2 S A,
SOAK TIME /O MINUTES ( A4 57
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) %// X é” X é '
SAMPLE WEIGHT (Grams) (0, SO 77—
FLASH POINT (°F) AAM/[;
FIRE POINT (°F) Ao ay =

FINAL TEMPERATURE (°F) S

-
FINAL PRESSURE (psia) 285

POST TEST OBSERVATIONS: )

DISCOLORATION - FROM /ﬁ,{% Zﬁz'own TO M( %ﬂ(m )

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - 7@;/64’—/\ %&wyk—
COMMENTS:

QL*CO,@%«L //L/eAZéJ) J/MJ(T 2.3./ CF/m N,

(%ffi/—f/gs\ /1/ﬁ/7/ _ BY!/% ?724%1\ 2O ATV 1:13]74
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RS No. - )/ V-7 1¢ R)

*

FLASH AND FIRE TEST DATE ///0

WSTF LD { 7/— 2777 — A TEST # /4

MAT'L NAME £/ P /Z%K

TEST CONDITIONS: LE/AK RATE = H-002P F( +5 MIN 34
ATMOSPHERE PURGE 7)@441(4\ PRESSURE 36 +5 JS/&
ATMOSPHERE TEST Zvé é;& PRESSURE XS % + 2 /B/A
SOAK TIME /O MINUTES (’24"9
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) /4// X 4//x- Z d

SAMPLE WEIGHT (Grams) 0, 499

FLASH POINT (°F)  Non £
FIRE POINT (°F) __Alone

. 74
FINAL TEMPERATURE (°F) .5 O

FINAL PRESSURE (psia) 29,9

POST TEST OBSERVATIONS:

g I /
DISCOLORATION - FROM éjéob VAL To (fgé‘}_i: ‘Z/sé/é

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - %43 ﬂ_@/ufzg
COMMENTS:

Zio— 0/451/7,0 n W
C’(Uem.acza /gza?ém hate 24,9 OFI/M/M

,%ffﬂ//z\ 13/0%/7 ~ BY: ,Q;f’i 7?14»%97\ 2 AL sl

i

/
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TP5 No. N/ //’-/J/(f\)

FLASH AND FIRE TEST DATE / ///7’4________
WSTF LD # /- 4O )3 A TEST # /) /
MAT'L NAME /4//‘ / e
TEST GONDITIONS: LEAK RATE = H-002P 3£, 7 +5 MIN Bs 7
,
ATMOSPHERE PURGE ?}Z@%z.o%\ PRESSURE 30 + .S /BSAx
ATMOSPHERE TEST 7;{%44//»\ PRESSURE 2.5  + 2. /A
SOAK TIME SO MINUTES (2#:8 }

TEST SAMPLE DESCRIPTION:

Vi : /7 Y24
SAMPLE SIZE LXWXH (In.) Z X Z X 4

SAMPLE WEIGHT (Grams) (D, @O

FLASH POINT (°F) _ Alp N E

FIRE POINT (°F) /\/:914 E.

o . )
FINAL TEMPERATURE (°F) SOO )

FINAL PRESSURE (psia) 285

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7/,/.,«% o %kl

QUANTITY OF RESIDUE - NONE SMALL MODERATE RGE

CONSISTENCY OF RESIDUE -(BRITTLE) FLAKY PLASTIC OTHER
A
coLor - _pitil

COMMENTS.(M»M, oo Lo WWM
A AJ?;L ,

q {*G/Le[&{g, %2422/1 ot 2)4° F//V)M/,

I € gl 1313/ sv: 4.8, Q/Jéz;.,\ .

'
| . L
[ ! ¥
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TS No. 7~ JI Y= 24L(R)

FLASITAND FIRE TEST DATE ///0/72 _
LG,
WSTFLD I 7/ Fo 724 - TEST # )5
2
MAT'L NAME 7/14.L£n¥
d '4
TEST CONDITIONS: LEAK RATE = H-002P 24,7 +5 MIN :f/, %

ATMOSPHERE PURGE %;dem PRESSURE 30 + S SIS,

ATMOSPHERE TEST Zé%«m PRESSURE 25+ 2 S

+

2
SOAK TIME 5 MINUTES [ )
TEST SAMPLE DESCRIPTION:

/4 ' /
SAMPLE SIZE LXWXH (In.) % x %”x; /f

SAMPLE WEIGHT (Grams) @, S0

FLASH POINT (°F) /\/MUE

FIRE POINT (°F) MNowNE

FINAL TEMPERATURE (°F) Swo®

FINAL PRESSURE (psia) 22.£

POST TEST OBSERVATIONS:

!
DISCOLORATION - FROM ﬁﬁ%}éé[ %‘,IO %:ﬁl ’é %&r—/

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

(
COLOR - ‘MM_%%«/
COMMENTS:
/
W- /lmz/&[Zf{ ,Q/Z.?/% ‘
7 - 7

ﬂuexz,aé{,a, m ./Zezé 24,2° F// SMIN,

,Z/, i /i/—‘//g\ /1//‘?/4/ BY: /gfgl 6)/‘/""%% DA vaf1s]14
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™S No. 1= JI YD~ 4( ()

FLASIEAND FIRE TEST DATE |/ 7/22
wstE Lol 7/ Jejc -8 TEST# /9
MAT'L NAME '2/{'/‘.4&
TEST CONDITIONS: LEAK RATE = H-002P .37,2_ +s MIN .37.72.
- —_
ATMOSPHERE PURGE %égm«\ PRESSURE '20 + S S5/~
ATMOSPHERE TEST A/ ) ,h_‘ PRESSURE 28 + 2. IS5
SOAK TIME yld) MINUTES (’25' 7)
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) Z" X (/f ! X ?’
SAMPLE WEIGHT (Grams) M, S0 3
FLASH POINT (°F) !1'/0 /=
FIRE POINT (°F) A'/QNE

o
FINAL TEMPERATURE (°F) o0

FINAL PRESSURE (psia) 3/.(

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %&4 TO Zfézz[

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

|
COLOR - Md&é \

COMMENTS:
- s
21l o‘%m;v/a L ,4-614«/.#-4

-

%{*f’/za.g// /focz \Méﬂ‘ Soale” 9\%5’(’/?//14//1/,

Toapo.  alol o09s5/32. ,c%“ 0 0/ 20
,yf/mﬁ\ J3/3fy oy, /‘g//f’ W%\ U

L ‘i
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I'PS No. _,' - WY 4L )

FLASH AND FIRE TEST DATE [/ )70

WSTF LD 7/« 2. 7778 TRSTH D0

MAT'L NAME ATV Vi /f“['A/»

TEST CONDITIONS: LEAK RATE = H-002P 3&. {4  ssmin 544
ATMOSPHERE PURGE 794»/ ¢¢r~  PRESSURE 26 X S /AV/E-
ATMOSPHERE TEST %&u,m PRESSURE S * 2 Ps/A
SOAK TIME /0 MINUTES / 24’0/

TEST SAMPLE DESGRIPTION:
SAMPLE SIZE LXWXH (In.) /4 “ x 'é” X é//

SAMPLE WEIGHT (Grams) D, S08

FLASH POINT (°F) /]/Q/\/E
FIRE POINT (°F) /[/.p NI

FINAL TEMPERATURE (°F) S 0o°

FINAL PRESSURE (psia) J@,2_

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7&,{ TO 7]‘_/@{

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

A - \
COLOR - 76// \ . R

COMMENTS:
4 f /
Flo— - LM?L et ”ﬁd/'\;ﬁ"—é/

?Ychaaf- /w,aju%z Hals ?./'E’OE/MM/

/?:};M /4/21—/7/2‘ /0729 /€£47<L 1798 . /
N ANy TN

! .« . . 0 o
o, ! . ! \
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TPS No. - )1 YD-24¢ ()
FLASITAND FTRE TEST DA"'V.__/j//ﬁ/_:/_.e_,.,

WSTELD || _ Jf~ 297873 TESTH 2/

MAT'L NAME A /c/;é/;wuzz A

TEST CONDITIONS: LEAK R{ATE = H-002P F72- +sMIN 37T 2_
ATMOSPHERE PURGE W{%&M\ PRESSURE Jo0 .5 /I/s
ATMOSPHERE TEST ‘Al 4&4& PRESSURE 25 + 2. /5.4
SOAK TIME /0 MINUTES | 28/ )
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) }4 7 X % " x él

SAMPLE WEIGHT (Grams) 0,505

FLASH POINT (°F) Mo nt

FIRE POINT (°F) Mo =

(=]
FINAL TEMPERATURE (°F) .§@O

FINAL PRESSURE (psia) .J3¢%+2.

POST TEST OBSERVATIONS:

DISCOLORATION - FROM &;;41_2“@%“4"0 gy

QUANTITY OF RESIDUE - NONE SMALL MODERATE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY OTHER

\ 1
COLOR - _/ ,éﬁxxh__ /(//%w—— ) i

COMMENTS;

mémwe ./o Me-’//g;am@éa( Y- ,gwM/ B

/¢/ W (},é/ c/aﬂ/
di“(dbafj M il 24,8 F//V/'//V,

M Lot /30158 £t J37/00.
/1/4/4\ /1/”/4/ ~ BY: %Z/;%@v\ 2D AL 3371

, [ . ' .
. Y . . Coie
L ) : ! B . . '
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VS No._f - JIyp-24¢1R)

FLASIT AND FIRI TEST DATE //fpf78

WSTF LD # /- S 307/ TesT 2.2

MAT'L NAME [ £ £ Z '4»,»\

TEST CONDITIONS: LEAK RATE = H-002P 3¢, .3 sMmiN $4,3
ATMOSPHERE PURGE %Z;gm PRESSURE Je S Lis/E

7

ATMOSPHERE TEST %ﬂtm PRESSURE 25 + 2 Ls/A
SOAK TIME /0 MINUTES <25 7

TEST SAMPLE DESCRIPTION:

LN
SAMPLE SIZE LXWXH (In.) 74

4
SAMPLE WEIGHT (Grams) (0, 49§

FLASH POINT (°F)  A/op/ /-
FIRE POINT (°F) A/co/vf.

«0
FINAL TEMPERATURE (°F) <5€3©

FINAL PRESSURE (psia) 29, 3

POST TEST OBSERVATIONS:

V4 I
DISCOLORATION - FROM W TO 7»%(5

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE I FLAKY PLASTIC OTHE]R

7
COLOR - ?1/,4/&
COMMENTS:

Pl or— (;‘/{qam/?g‘ 4 4: th}aﬂ/é./

/JL»{’/L&;L Myﬁg /24?04 2/ aﬁl/ MIN.

D Lot /40733../4«@2_ )2/ 7 /7~
/g(f "ﬂ/"’z\ /i//'?// /% ch&-— S AU s

K . ‘ R




FLASH AND FIRIS

TEST

wstrLD i Jf~ 5077 - f

TEST {

DATE:

Pages; 1 of

PG No.

”)
D

MAT'L NAME

//LA/((”M /5%

TEST CONDITIONS: LEAK RATE = H-002P

2 7:5

!
ATMOSPHERE PURGE %%[(a.»m PRESSURE

7‘%6/4(;44\ PRESSURE

ATMOSPHERE TEST

F0 19

M- 244 0)

.._/,//// P

+5s MIN 3.5

S S A

2 [¥/A

SOAK TIME MINUTES

10
TEST SAMPLE DESCRIPTION:

4"

SAMPLE SIZE LXWXH (In.)

2S5
(z&»%)

/41/ x é’/l

O . TFS

SAMPLE WEIGHT (Grams)

FLASH POINT (°F)

Noy £
ﬂ/a/!/ £

FINAL TEMPERATURE (°F)

FIRE POINT (°F)

Sop©
2.7:3

FINAL PRESSURE (psia)

POST TEST OBSERVATIONS:

DISCOLORATION - FROM M.ﬁﬂﬂ\

QUANTITY OF RESIDUE - NONE

CONSISTENCY OF RESIDUE

ﬁﬁéwﬂ_égm

SMALL MODERATE LARGE

- BRITTLE FLAKY PLASTIC OTHER

/
COLOR - M ﬁa«n\

COMMENTS:
O/

Loy,

ol 23,3 "F//M/A/,

 Tape St )so727

dbp /57737

/’f’ /%5\ 133y

. , .

BY: - /fl?o ¢‘//C»£)"l—

:,"
!

LS AL

refesf?1



1 I"(,_//})_ul

TPS No. ,’__//)//1 //((/)

FLASIEAND FIRE TEST DATE, /, /)2 /72

wstr Lo 7/ 207N TESTH 2. Y-

MAT'L NAME Y

TEST CONDITIONS: LEAK RATE = H-002P 36/ ¢ s MmN FL: 3
ATMOSPHERE PURGE {MZJL/K PRESSURE Bo .5 PSIG
ATMOSPHERE TEST 71;4,4;/& PRESSURE 28 + 2_ Ss/A
SOAK TIME /O MINUTES (Zf ’)
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) //f '/ X //f” X él/

SAMPLE WEIGHT (Grams) /2, 50’?'

FLASH POINT (°F) A/@ A=
FIRE POINT (°F) o N £

FINAL TEMPERATURE (°F) .§K’0

FINAL PRESSURE (psia) 0.4

POST TEST OBSERVATIONS:

DISCOLORATION - FROM Zf/éaé ‘TO ﬁwwu% M \

QUANTITY OF RESIDUE - NONE SMALL MODERATE @

CONSISTENCY OF RESIDUE - BRITTLE FLAKY (PLASTI OTHER

COLOR - &Z@W;&é /)/ﬂ/%/

COMMEN
r.éﬁd/wv/f’& fﬁé/ﬁ'ﬂ/n«e}éﬁ( / /2 (/,0/7 /ZZZ« (dﬂ/
dm«g &/P/}M ,

e adz, %42&7 /ZciéL 26 2 @/:// NN

Tane Lol 0%ef36 Pl wooimo
/yffﬁ/»«/&\/i//f// ~ BY: %ﬁ, %’\. 2 ATV sfisf
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TPS No._y- J[ YD-c4{(R)

FLASH AND FIRE TEST DATE |/ /2~/7Z,_
L4
WSTFLD # 7/~ 3075 L8 TEST# 26
MAT'L NAME MUS) 7.,4///@,&1_
Jd J .
TEST CONDITIONS: LEAK RATE = H-002P ___37. 2.  +swmin_ 34,9
/, 7 ’ -
ATMOSPHERE PURGE “t4tm. PRESSURE 30 <& JEIG

ATMOSPHERE TEST 7»4%::/»k PRESSURE 2.8 + 2 /s5/A
SOAK TIME /O MINUTES ' /25"/)

TEST SAMPLE DESCRIPTION:

/ / ] /
SAMPLE SIZE LXWXH (In.) Z’ x 4 X é /
SAMPLE WEIGHT (Grams) D) Soes

FLASH POINT (°F) Along

" FIRE POINT (°F)  oa)is

- [y
FINAL TEMPERATURE (°F) SO0 “/

FINAL PRESSURE (psia) 29.45¢ I

POST TEST OBSERVATIONS: /

) -
DISCOLORATION - FROM 7,1//1,:,(‘{' TO ?}M

QUANTITY OF RESIDUE - NONE SMALL MODERATE  LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY OTHER
/
COM—I:d;Nj‘S: /,«

AV HeArmg BT = 2 94 / ”FI /‘4//\)
T SIAET 05, STeP 02/

,Z//f/%%\_/i//f/"/ ’ BY: - if’Zsz%»f\ LS AL sl

[ B



)',”{1-/‘/ [

ol
s Moo e gy 240 1)

FLASH AND FIRE TEST DATE  / /12 //1 L

WSTFLD | J[- 2992 - TEST &2[

MAT'L NAME  FLP 'ﬂ?’czw

TEST CONDITIONS:  LEAK RATE = H-002P 34,0 ss MIN 54O
ATMOSPHERE PURGE Z,Zp Z;:m\ PRESSURE FO LS S
ATMOSPHERE TEST %é%fwm_ PRESSURE 7S + 2 /%5/4
SOAK TIME /O MINUTES (- 25,/

TEST SAMPLE DESCRIPTION:

( : //
SAMPLE SIZE LXWXH (In.) Zl X /4 X éf

SAMPLE WEIGHT (Grams) O.,494

FLASH POINT (°F) A/o NE

FIRE POINT (°F) Nory E

o
FINAL TEMPERATURE (°F) S OO

FINAL PRESSURE (psia) 29 !

POST TEST OBSERVATIONS:

DISCOLORATION - FROM ég&mﬁyﬁg TO [‘%M-?//ulé

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - éf{ﬁwL, c;/%,’é

COMMENTS:

QLo Vo LA/»»;?,QJ /t*r\— &cz/h}p//

Aienega o hats 72,8 F/MM/

Aape &‘a:u" ///:mt Ltz Jjags3
P71 ,¢/,«£.\ 743/7 | %4/ {%0‘» B AT (st

iy '.z' - . _\" i




105 o, ) //- 1= 1L R)

FLASH AND FIRE TEST DATE )12 )7 L

WSTF LD __ 7/~ 3074~ ~f TEST# .7/

MAT'L NAME ()l/q//(‘n\ .

TEST GONDITIONS: ’ LEAK RATE = H-002P_ .27, 7 45 mN .7/ S
ATMOSPHERE PURGE %_.Zu(n—\ PRESSURE SO0 S
ATMOSPHERE TEST 7@%¢Z/m PRESSURE _ /A
SOAK TIME Jo MINUTES (Q 5-)

TEST SAMPLE DESCRIPTION: /
Lo L Ll
SAMPLE SIZE LXWXH (In.) 4 X 4 x 4

SAMPLE WEIGHT (Grams) (O, SO 4~
FLASH POINT (°F) /\/QA/E
FIRE POINT (°F) /V&NE

FINAL TEMPERATURE (°F) 5 ©0a©

FINAL PRESSURE (psia) O

POST TEST OBSERVATIONS: [
,
‘
DISCOLORATION - FROM 71///@16 o % /{cé

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - <L - ufl[c
COMMENTS: P
%ﬂ ('/ ‘v*co?,o A &&-417444 z

rena go. Soalon spads 25 o ,/MM/
Tope Aol 30227 fha 130743
,é%f!/ﬂ/w'z\ /1//3/"/ BY: ﬂﬂﬁ/{Z}]@W‘\ RS AN 3(1311




l‘..;{«:f/‘ tool
SR YD el ()
FLASIH AND FIRIS TEST DATE ///z /7

wsTE LD I _ /)~ 3/ 9 -/ A TEST 2
. A . - ~/.
MAT'L NAME __ (s ('2 géa/ ta. e diclls ,’ZE«ZZ//'M (

TEST CONDITIONS: LEAK RATE = H-002P 3( +5 MIN 74
- AT
ATMOSPHERE PURGE “He uuk PRESSURE S WA
ATMOSPHERE TEST ?y%él/bm PRESSURE 2.5 o sy
SOAK TIME SO MINUTES ( 25 (/

TEST SAMPLE DESCRIPTION: p J
va/d 3/
SAMPLE SIZE LXWXH (In.) /4 X é X A / =2 paunls
I 4

SAMPLE WEIGHT (Grams) (0, -faf

FLASH POINT (°F) /\é /=
FIRE POINT (°F) N@NE

FINAL TEMPERATURE (°F) ((mo

FINAL PRESSURE (psia) 295 ]

POST TEST OBSERVATIONS:

DISCOLORATION - FROM (’Oﬁd/z.« TO Clrrr . |

QUANTITY OF RESIDUE - NONE SMALL (FODERATE )¢ikmans o’

CONSISTENCY OF RESIDUE - BRITTLE FLAK@ OTHER
ZM;

COLOR - /O,gm,

COMMENTS,
mas»é, @/z/«e’cw/ o~ A %4&0, cpé
/,/j/df am-g/ /&(/M-éo(

(ZZ"WY/"/ /wéb /Zd/t ??IJ—@;/M/A/
Tape. Aol (10715 St 127515
/ #fﬁ/“’z\ / M”A/ BY: /%{/7‘//«'—{’?\ RO AL 3(13/71

T "i




Pagie 2ot
TPS Nol - JiYN- 244 ()
FLASH AND FIRE TEST DATE  / //2/ 72
, L4

WSTF LD # __ 7/~ 3798 -/ TEST # _ L.
. A 2
MAT'L NAME f’g{ : /:Z_g:éa@z, 4}4Z Z /,Qz{;‘/‘/?z&
TEST CONDITIONS: LEAK RATE = H-002P J6  +5 MIN _J_(___

ATMOSPHERE PURGE %Z/ s PRESSURE 3’0 i J" /’{/(,:

ATMOSPHERE TEST %éé’“ﬂ PRESSURE 28 + 2. [5/4
SOAK TIME /0 MINUTES ( 25.8 )

TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) Z 7 é o X %”a,z ’M‘lz—
SAMPLE WEIGHT (Grams) (), 949¢
FLASH POINT (°F) /‘/wv.g
FIRE POINT (°F) A/oiﬁ.

FINAL TEMPERATURE (°F) {oao

FINAL PRESSURE (psia) 2 2 L

POST TEST OBSERVATIONS: : I
DISCOLORATION - FROM (f(é‘u;_; O / Pan. .

QUANTITY OF RESIDUE - NONE SMALL @§ODERAT LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLAS TIC> OTHER

Fard

d {fc"z‘«zf «/Z’a Nl 23,9 r Soam,
2’ O, w%‘ 4 /J AN/ ,JZ,; JS a4 )2
/flf/""z\ 1342/9 . BY: /,/gy/,,,’ﬁ,\ S AL s




] .l,'.c'l' i s ]
TeS Noo MYl /r-_/_(_.(_/;)
FLASIT AND FIRIS TEST - DATF, /3_(/__;:,7.__,__

wSTF LD I J//—.30 7/*‘ . TEST ff 72
MAT'L NAME /)= /= 5‘/%%\
TEST CONDITIONS: LEAK RATE = H-002P 33/ +5 MIN 3.2/

4 B .
ATMOSPHERE PURGE %ZM% PRESSURE __ 3 & S /36

ATMOSPHERE TEST Z%éﬁzgl% _PRESSURE 2S5 + 2 /5S4
(2¢.2)

SOAK TIME /) MINUTES

1+

+

TEST SAMPLE DESCRIPTION:

: /
SAMPLE SIZE LXWXH (In.) {/$N X /4~/ X g-//

SAMPLE WEIGHT (Grams) (0, S0 2_

[
FLASH POINT (°F) -S&0)

FIRE POINT (°F) /1/@/\/5

FINAL TEMPERATURE (°F) .C o4 °

FINAL PRESSURE (psia) 3L /s/4

POST TEST OBSERVATIONS:

r
DISCOLORATION - FROM W TO) Z%«Z_ﬁ

QUANTITY OF RESIDUE - NONE SMALL MOD_{'.RATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER
r
%"/ %‘}?/ LN ,/g_ﬂ/yw&l
— >
o
COLOR - 9 ,/.,,;é

COMMENTS:

A, & Heetite Loy 227 S -

Lge o (72250 Zgo e /792 35
/% ¢ lﬂ/"’/g‘\_ /1/”/6/ /%%/t/&* 8D A1 ixfslle

J? o "\




",’]”l; N

r i ol . C e )
5 bo. N yhrqgd (/,.")

VLASILAND FIRE TEST pare /// e

WSTELD I //— 3o/~ TesTH %/

MAT'L NAME ___ F=Sgo/—A> T /L f/%“ J, L/K

TEST CONDITIONS: LEAK RATE = H-002P 30, 49 45 MIN .50, 9%
ATMOSPHERE PURGE 4’,’1{24&;’\ PRESSURE 30 + S LS/E
ATMOSPHERE TEST WPRESSURE 2S5 2 PS/A-
SOAK TIME /O MINUTES @4'@
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) 4" x 47 x /4_//

SAMPLE WEIGHT (Grams) O, 454

FLASH POINT (°F) ANownE

FIRE POINT (°F) AonfE

FINAL TEMPERATURE (°F) é 20 °

FINAL PRESSURE (psia) 3 2F/5//4,

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %/% TO W;&Zfé !

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - @/Ld%
COMMENTS:
Pl W (;4/%(/4&/
Direnege Wealoqg Kele 29/ F/mea,

Ftpe St Zpe L
Ve an 1302 b SE DRI s

i




J'-L}"(:4§[(0 Ol

TS No. 7- // yl)-‘ﬂ’/dﬂf)

l-.‘LASIl-AND FIRE TEST DATE J, /7’ G

WSTF LD __ 7/ 29 77—¢ TEST # (32

MAT'L NAME _ A TV’M&M ﬂ/%m,

TEST CONDITIONS: LEAK RATE = H-002P 3 &, 7 +5 MIN _ “4, 7
ATMOSPHERE PURGE %/w;,\ PRESSURE Zo + S [/
ATMOSPHERE TEST %{WRESSURE 28 + 2. [BrA
SOAK TIME /O MIIZUTES ( 24’0)

TEST SAMPLE DESCRIPTION:

. e
SAMPLE SIZE LXWXH {In.) /4—// X /4'/ X 4",

SAMPLE WEIGHT (Grams) () S&@%

FLASH POINT (°F) A/g/vg

FIRE POINT (°F)  Afor/i=
FINAL TEMPERATURE (°F) S@0 9=

FINAL PRESSURE (psia) 285 A/ /A4

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %Z/ TO '75//

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - _ﬁﬁ/(, : ]
T
COMMENTS:

W@? ate  23.5°

/% £ fﬁ/"’%\ /1//“'79 ~ BY: ,ﬂ%zﬁ%\ 2D AL 313/

v




L'(I.BU/{ /] s OL

TPS No. _J- /[ ¥N-01{ (R)

FLASH AND FIRE TEST DATE 3, 72/72

WSTF LD _}/-5977— D TEST # .53

MAT'L NAME N 7V- ,f{%a’«w %,//m

TEST CONDITIONS: LEAK RATE = H-002P 30,4~ 45 MmN J0, 7
ATMOSPHERE PURGE %40 (a:,«_, PRESSURE 30 + 5 Al
ATMOSPHERE TEST _ﬁ%@?&pRESSURE 2S5 + 2. B4
SOAK TIME /O MINUTES <‘Q Lo )

TEST SAMPLE DESCRIPTION:

( /
SAMPLE SIZE LXWXH (In.) /4_' X 4" x Z”

SAMPLE WEIGHT (Grams) ), 49

FLASH POINT (°F) /\/,9 N

FIRE POINT (°F) /\/19 vy~

FINAL TEMPERATURE (°F) é@& °/f

FINAL PRESSURE (psia) __ JA.S /25/4
POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7’6,6/ ' TO M

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - %X
COMMENTS:
2o e@% . M/‘j%‘-é

Lpenage HoanZay Sif~ 23./7°5 it

i

& AN BY: /gf%/%k 8 AT s



Pageyp iy of :
TPS No. 7- /) YN-01{L V\’)
FLASH AND FIRE TEST DATE 3 /y/; —
777

WSTFLD# [/~ 2978 —C_ TEST # J4
MAT'L NAME /SARC. /5’/?/44/74; A

TEST CONDITIONS: LEAK RATE = H-002P__30, 4 s miN 0.4
ATMOSPHERE PURGE %bé/d;‘x PRESSURE 50t .5 S/
ATMOSPHERE TEST 7;4(/&1040\ PRESSURE 2s r 2_ 5.4,
SOAK TIME yz2 MINVUTES (9_ gl,y)

TEST SAMPLE DESCRIPTION:

/ ’ ’ /4
SAMPLE SIZE LXWXH (In.) /4’ X 2’ x4

SAMPLE WEIGHT (Grams) (@, 7S

FLASH POINT (°F) }\/o/v £

FIRE POINT (°F) A/,p/\//;’.

FINAL TEMPERATURE (°F) _ £ o0 /=

FINAL PRESSURE (psia) .30 /AS/A

POST TEST OBSERVATIONS: : .

DISCOLORATION - FROM ééé@ %é %@» TO ’

QUANTITY OF RESIDUE - NONE SMALL MODERATE RGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY ("PLASTI OTHER

COLOR - M &
‘ 7

DTl it v Bl Bl
W ﬂz%f?, on e 23170/’:,/M/

ALY Y N FCpilyn.  55am ot



rape yjt . ol

TPS No. {- J/ YN-71 é_ﬁ'f)

FLASIH AND FIRE TEST DATE 3/ ],/7 .

WSTFLD # /= 39721~C_ TEST # .35

MAT'L NAME /CE/’ %’//cm

TEST CONDITIONS: LE}(K RATE = H-002P {0, 4 +5 MIN
ATMOSPHERE PURGE 7}44/4& PRESSURE F0 t < A5/
ATMOSPHERE TEST %@Iz,@ﬂ/&PRE}SSURE 25 aww + B f34
SOAK TIME SO MINUTES ( 9"71"3)

TEST SAMPLE DESCRIPTION:

s

SAMPLE SIZE LXWXH (In.) é” X /4 " x }4 d

SAMPLE WEIGHT (Grams) (425

FLASH POINT (°F) - /\/&A/E
FIRE POINT (°F) /\/pguj.—:_

FINAL TEMPERATURE (°F) 4 00%F

FINAL PRESSURE (psia) 2 §.§ /AN

POST TEST OBSERVATIONS:

/
DISCOLORATION - FROM MZ% TO éé;ﬂz
QUANTITY OF RESIDUE - NONE SMALL MODERATE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY ( PLASTIC THER

coLor - _ hn _

COMMENTS:

Clptnage /4%%/ - — =

/',// i /W"ZL\ /1//'?& ~ BY: /274‘/’0/2““\ - 2D A1l



I‘.);:«;‘,;:.i ool B . '
TPS Noo F- ) YD~ 04 ()
FLASH AND FIRE TEST DATE //(’// 2.

WSTF LD | //— 3020 C.. TEST I 7

MAT'L NAMI //425; P

TEST CONDITIONS: LEAK RATE = H-002P 30,7 +5 MIN 70,7
ATMOSPHERE PURGE ‘?ﬂ; /¢c_ PRESSURE FO0 r .S S

|+

ATMOSPHERE TEST 7%4&;, PRESSURE 2 /253
v 7/ )
SOAK TIME /O MINUTES 6‘3 %

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) /4” x %7 x 4Z7

SAMPLE WEIGHT (Grams) (), SOZ

FLASH POINT (°F) A6 /=
FIRE POINT (°F) A/&NE_’

FINAL TEMPERATURE (°F) /4 005/

FINAL PRESSURE (psia) 3O ViV s

POST TEST OBSERVATIONS:

DISCOLORATION - FROM ‘%{% TO M

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - M

COMMENTS:

Lurerege ﬂz;(/% e 24,7 0/’// M,

A A Y 2 v TR oo 5540 st



Pajreridar aof

TS No. Y- J Y- 2L )

FLASIL AND FIRE TEST DATE 3 //0 e
WSTFLD I /= 3078 —c_ TEST# __ 57/ _
MAT'L NAME /<=
> Lo 3 Uy
TEST CONDITIONS: LEAK RATE = H-002P__ 37  +s MmN -SOr /
4 s
ATMOSPHERE PURGE % 4e1-. PRESSURE 30 + S JS/&
ATMOSPHERE TEST %AM\. PRESSURE 2.5 o B
[/4 7 &4‘18
SOAK TIME /) MINUTES
TEST SAMPLE DESCRIPTION:
/ 7q L)
SAMPLE SIZE LXWXH (In.) /,/4 " x 4 X 4/
SAMPLE WEIGHT (Grams) (0,50 3

FLASH POINT (°F) S §O0—S75 =
FIRE POINT (°F)  NOAJ /=

FINAL TEMPERATURE (°F) __ /o0 /-

FINAL PRESSURE (psia) 33 /S/4

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %(K TO /@%/4

QUANTITY OF RESIDUE - NONE SMALL MODERATE RGE

CONSISTENCY OF RESIDUE -.FLAKY PLASTIC OTHER

COLOR - %C{é

COMMENTS:

,% f lﬁ/d//g\ /-"/A?A/ ' BY: A% ,&%—»\ 2N A af14]7



brapre 4} I of

RS No. - 1 vir 24 4AR)

FLASHAND FIRE TEST DATE e [
WSTF 1.D / "7'/—» 305 7 TESTH .38

MAT'L NAME /¢

TEST CONDITIONS: LEAK RATE = H-002P 0.7 45 MIN 30,/

.
ATMOSPHERE PURGE %&LM PRESSURE 2o t &5 [l

ATMOSPHERE TEST ﬂépéﬁlzﬁ%gﬂ PRESSURE 28t A [E5/A-
¢,

SOAK TIME /O MINUTES < ‘y
TEST SAMPLE DESCRIPTION: y

/ ‘ 4
SAMPLE SIZE LXWXH (In.) 4_’ X /4 "oy /4

SAMPLE WEIGHT (Grams) (. Sa¢S

FLASH POINT (°F) $22%— fee° =

FIRE POINT (°F) /%A/E

FINAL TEMPERATURE (°F) b oot

FINAL PRESSURE (psia) 3%/S5 S2s/A

POST TEST OBSERVATIONS:

L L — Yk
DISCOLORATION - FROM (R TO < 4/

QUANTITY OF RESIDUE - NONE SMALL MODERATE
CONSISTENCY OF RESIDUE - FLAKY PLASTIC OTHER

COLOR - M*’ %M %ﬂm
Co%if;;»é )Wm%_ i tn M%

_d/%a M /zﬁ 23,8 ‘of,/murm,

e Yt )3/0// g Y _[3/8z0
/é% g /ﬁ/"’/g\ /1/”/4/ - BY: %ﬂ//z/é—»\ 2O AL 3111

i

llA"
1 b R



Papehyin of

RS ) gl )

PLASIEAND FIRE TEST DATE )’///‘ (72
WSTFLD | _//f-~3072 - (. tEST I 3/ )

MAT'L NAMI: J L - ‘/;{i/é\ - /5% 7

TEST CONDITIONS: LEAK RATE = H-002P__ 50, 7  +5 MIN .30, 7

Ve .
ATMOSPHERE PURGE %%t*’\_ PRESSURE 30 * S s
ATMOSPHERE TEST %MuRESSURE 2S  + a [/
14 v
SOAK TIME /0 MINUTES (25 ’{é)

TEST SAMPLE DESCRIPTION:

1 - / /
SAMPLE SIZE LXWXH (In.) /4 X /4/ x 4"

SAMPLE WEIGHT (Grams) ), So%

FLASH POINT (°F) AN oNE

FIRE POINT (°F) __ Alon =

FINAL TEMPERATURE (°F) /£ 00 S~

FINAL PRESSURE (psia) J0.5 /3.4

POST TEST OBSERVATIONS:

. Ve
DISCOLORATION - FROM W @%TO /! ’2%2 A&ﬂzm

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

-
COLOR -
COMMENTS:-

Vil c/wngger o il

/7

d{,}-é/)/tdﬂe, %ﬂ/tm;g Jeatt 22,9 pF/M,

/% f/i/"’%\ /1//‘?/4/ - BY: m//;%‘\ A AV 13(1371, _

L
o c . P
! P . C ! |



Pagei/ 18 of
TPS No._f- [T YD=24{(f})
FLLASI AND FIRE TEST DATE .3/0/7 2
4 /

WSTF LD 7/ 30735 TEST # Ao

/ 7
MAT'L NAME ; s

TEST CONDITIONS: LEAK RATE = H-002P .50, 7 +5 MIN .50.7
ATMOSPHERE PURGE ‘/Zé ¢¢r«. PRESSURE 3O .S fiss
ATMOSPHERE TEST 7?2(/(404¢+\PRESSURE 2S + 2 Ps/A#

v | - 27,0
SOAK TIME /O MINUTES

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) 2" X Al/q.l/u X 2”

SAMPLE WEIGHT (Grams) &/, S0 4—

FLASH POINT (°F) 7\10.,&,

FIRE POINT (°F) Now ¢

FINAL TEMPERATURE (°F) (oo F

3.5
FINAL PRESSURE (psia) Dle )
POST TEST OBSERVATIONS: \
P '/
DISCOLORATION - FROM Mé TO Mé

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE -

CONSISTENCY OF RESIDUE - BRITTLE FLAKY (PLASTIC) OTHER %u{
. y@é/, W -
COLOR - Mé:

COMMENTS:

[t)w;%_ Q{i‘) b 206 CF/m

A Y Y N o piiloon S 58 am



Pages7 k3 of
TPS No. Y- ) YN~ 04 (R)

FLASI AND FIRE TEST DATE -3 /43 /ps_

WSTFLD i 7/-30 74 —C_. TEST # __ </

MAT'L NAME "7@//47‘_/

TEST CONDITIONS: v LEAK RATE = H-002P .30/7 +5 MIN
ATMOSPHERE PURGE %&/«\ PRESSURE 30 + . LS/
ATMOSPHERE TEST 7%% PRESSURE 28 +2 54
SOAK TIME /0 MINVUTES ( 25 # )

TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) //f’/ X /4” X é”

SAMPLE WEIGHT (Grams) &, $04

FLASH POINT (°F) /\/gNE
FIRE POINT (°F) _ AbopE

FINAL TEMPERATURE (°F) (/4 00 °F

FINAL PRESSURE (psia) 3) P4

POST TEST OBSERVATIONS:

J J
DISCOLORATION - FROM Z//M TO W

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - %fz//é
COMMENES: '
Airerage Loilly tade 23,85 Ffomet,,

/%fxi/.,/g 2y ~ BY: M\ S8 AT it
. - S ] R .!,,'-.=K,I”. N



Pageq 54 of

TPS No._ 7~ [/ Y)=24{ ()

FLASH AND FIRE TEST DATE %4 /73/72.

wsTFLD I /-3 )75 C. TEST# G- 2—

MAT'L NAME /©) %4«0 (ZQ’/Zé/é ‘ﬁ)%//zcié

TEST CONDITIONS: LEAK RATE = H-002P 547 +5 MIN
ATMOSPHERE PURGE %,g:w,\ PRESSURE 3o+ § S
ATMOSPHERE TEST %&m PRESSURE 28+ 2 )34
SOAK TIME 4 MINUTES &5’/7
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) }/4// X /4 7 x éf'// 'Z/“";'fe

SAMPLE WEIGHT (Grams) (&« 455

4 I'd
FLASH POINT (°F) § 0% . thcrawae ,//:_ ,?@%M

FIRE POINT (°F)  Alop/ & Z’% So0%

a N
FINAL TEMPERATURE (°F) L0 /=

FINAL PRESSURE (psia) S0/5574

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %42 TO zgzw/%,
QUANTITY OF RESIDUE - NONE SMALL MODERAT

CONSISTENCY OF RESIDUE -(BRITTLE/ FLAKY PLASTIC OTHER

COLOR - %m

COMMENTS:
el o0l v el Dbl
_ﬂ/Wfa W/MZZ szfzo/t//hu(n\;

PR A A

b o



Ic;« Sl

SNl g fIh— e dd (/’)

FLASII AND FIRE TEST DATE // ?/// -

WSTFLD I __ /[~ 3/75 0 rSTH_ S

MAT'L NAME /Z(/Z [/w J[c—(v/é ZZZ(Z////Q/

TEST GONDITIONS: LEAK RATE = H P J O,/ +swMIN_ 50,7
ATMOSPHERE PURGE % L P TSURE S50 .5 A
ATMOSPHERE TEST %%?ekpr URE 28 + 2. 7S
SOAK TIME /D 7 MING 75 (jé’z)

TEST SAMPLE DESCRIPTION: /
SAMPLE SIZE LXWXH (In.) //71 7 x /4 / X ¥é” A foceq
SAMPLE WEIGHT (Grams) O 478

FLASH POINT (°F) M W@WM@/ W
/805

FIRE POINT (°F) /L{o.a//:’

FINAL TEMPERATURE (°F) Awo C&
FINAL PRESSURE (psia) 33 54

POST TEST OBSERVATIONS:

DISCOLORATION - FROM -Mﬁ (%z, TO %

QUANTITY OF RESIDUE - NONE SMALL MODERAT@

CONSISTENCY OF RESIDUE FLAKY PLASTIC OTHER
COLOR - %m

COMMENTS:

(//[%{’/Zef;;@/ /447;14;7 e 22,55 o s

Jape gl /3293) Ao Lhw 132550
/flﬂ/d/&\ /1/ﬂ/4/ BY: /%//téy\ 2D AU 13{13]71




/ rt /" //‘ /1/7

//,/ /V/, 5 '//'/'}«:/','- /\;’///i’/

FLASH AND FIRE TEST DATE 2 s
CSSTF I.D # 7/~ Fo 74D TEST # /-
- MAT'L NAME ?{4///&7«_,

TEST CONDITIONS:/ LEAK RATE = H-002P §/,0  +smIN .57,/
ATMOSPHERE PURGE 7]5 /7 PRESSURE 3(7 + S B
ATMOSPHERE TEST 7W@RESSURE 2. B
SOAK TIME /0 MINUTES { 24 9)

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) é’” X /4// X %f’”

SAMPLE WEIGHT (Grams) (a2 7‘73

FLASH POINT (°F)

FIRE POINT (°F)

FINAL TEMPERATURE (°F)

FINAL PRESSURE (psia)

POST TEST OBSERVATIONS:

DISCOLORATION - FROM TO

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR -

M%%W

I s Rl 7305/ BY: /%gz/ﬂ%’\ INA L padi



S

FLASILAND FIRE TEST DAL f /5/72—

wstr LD /3072 =)D TEST # _4S
T'L NAME 7 FL /%’Wm\ —/5 7 -—%M—

TEST CONDITIONS: LEAK RATE = H-002P 7/, 45 +5 MIN 408
ATMOSPHERE PURGE ?;/(z%g;@. PRESSURE :3(‘) + S ST 5
ATMOSI’HERE TEST 'Z'gc(([}zqgtk PRESSURE 2. s
SOAK TIME Y2, MINUTES (‘2‘( 7)

TEST SAMPLE DESCRIPTION:

oy,
SAMPLE SIZE LXWXH (In.) %” X 4 ’ X é//

SAMPLE WEIGHT (Grams) &/ 47¢€
FLASH POINT (°F) /%,0/\/5

FIRE POINT (°F) /\/@NE—

FINAL TEMPERATURE (°F) Loo?

FINAL PRESSURE (psia) 32 [/

POST TEST OBSERVATIONS:

DISCOLORATION - FROM WJ %{o&TO Wo’( &‘Z(m_

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - W &Mm

COMMENTS:
~
%0" Rt y@/é- ~Ca /‘4—&"”/‘/"4/

(f,{){@d?/ﬁ K;z% /th{f:_ 2.6,/0 If/m«//u
Togeo it 100636 _Tape @%Jozﬁo
t /"é‘(’"\

o e

/,//:f//v'-coa" /2//~// BY

4\/ Wl ,1’»"



T HyooréR)

FLASH AND FIRE TEST ' DATE 3 / 4 73

wsTFLD 4 /=30 )4~ £ TEST # %

QAT'L NAME QZL/'(;/I\_
/

TEST GONDITIONS: LEAK RATE = H-002P 3/, 65 45 min 3 425
ATMOSPHERE PURGE %Zf/ li~— PRESSURE 20 ts5 [5/C.
ATMOSPHERE TEST ﬂﬂézchPRESSURE 295 2. B4
SOAK TIME /O ’ MINUTES | <2 S 7‘)

TEST SAMPLE DESCRIPTION: |
SAMPLE SIZE LXWXH (In.) }4 "ox 4" X /4—
SAMPLE WEIGHT (Grams) /SO

FLASH POINT (°F) /\/.{)A/f
FIRE POINT (°F) _ ApA/LE

@ p—
FINAL TEMPERATURE (°F) é 0

FINAL PRESSURE (psia) 30 /S/A

POST TEST OBSERVATIONS:

DISCOLORATION - FROM ?/,z(/,é TO ZJQ%(/%»( 2/44%

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE ‘ \

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - :74&/’4""‘,”4 (?v{/wfé
Dol Ll ot npastet 5
@«[42 ’

d//f{MW /ﬁ’dzjwa /Mt 22, 2(0/://’%%/

ape Tt J755 30 Zowe Fia N3350
/"/"’ /z/""‘”” /3//~// BY:‘WAVMM_ SANA




3-HYO- 096 (A)
FLASIL AND FIRE TEST DATE 3 ,////74--——
WSTF LD # 7Z}:' 3397-/ TEST # <7

QAT'L NAME ,«ﬂtl/ﬁz’xhc /ﬁa/ P

TEST CONDITIONS: LEAK RATE = H-002P 372 +5 MIN 972
ATMOSPHERE PURGE %%{(lm PRESSURE St .5 Sl E
ATMOSPHERE TEST %éé’g%é ¢n_ PRESSURE 28+ o [5/4
SOAK TIME /0 MINUTES ( 2 )

TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) /4” p's /4—” X Z”’
SAMPLE WEIGHT (Grams) £, 997

FLASH POINT (°F) (2kpeiex . SO 7 cend Are u‘,'”de —n
77 /eze W/z%. (/20‘1/.4;7 M
FIRE POINT (°F) 4@4{5 .

FINAL TEMPERATURE (°F) 4 O 9 /:

FINAL PRESSURE (psia) 3,8 J5/4

POST TEST OBSERVATIONS:
DISCOLORATION - FROM %(/ TO ’7%{

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER /

COLOR - %46(/
COMMENS:
/zl"";fn’é- : a/[e{ M_, 4/4%}@24

Aupenage Keiling S22 20)] 5[ ome.,

SRy RN ny: %7/%0\ S



S—HPO- O R)

FLASIT AND FIRIS TEST DATL ’)’7 {/72.

(\fS%'rF Lo IS 3)D TEST # 98

vines o (ol lec ol diillgrads

TEST CONDITIONS: LEAK RATE = H-002P 33’ MmN 33
ATMOSPHERE PURGE %,Zjanm PRESSURE T S 2S/A
ATMOSPHERE TEST 7%%4;/%\ PRESSURE 25 2 s/ 4
SOAK TIME y7Z MINUTES ( 2.5 )
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) %z_” X /4//x Z// 7‘](444'.’:’.‘04

SAMPLE WEIGHT (Grams) s %57

FLASH POINT (°F) 70 7 /wc&exq o M M fé’“”y 'é?‘

. FIRE POINT (°F) /VO/\JE

o R
FINAL TEMPERATURE (°F) é 00" /L~

FINAL PRESSURE (psia) 27 XA

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %7411 TO %W\_

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER l

COLOR - %W\,

COMMENTS:
..fd/zm./p/e, ‘,‘&)c;/ﬂd%(/ wa/ &M

Ve 4 L’{/Z(t;];a- /f,cwz/ /u’V{z 2—4’2/ 0/://»“/:\,

/':/(j 5'"'/'%/-04(./;‘\\ /Q/K"'/7/ ny: /%/?4%%_\ INA



oo 3= YP-016R)

FLASILAND FIRE TEST DATE 3 —)L/72_

grr Loy /7 3078—E TESTH# G 7
MAT'L NAME [ J/<

TEST CONDITIONS: LEAK RATE = H-002P 33 +MN 3 5
ATMOSPHERE PURGE %é Zzz, #+~~ PRESSURE SH { yev.s
ATMOSPHERE TEST X’Qézm,\ PRESSURE 2.5+ 2 S5 /A
SOAK TIME /O MINUTES / 25 /Y ’»
TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) Z” X //,L". X //4—'/
SAMPLE WEIGHT (Grams) O, 17(

FLASH POINT (°F) &S0 W/% ,&Wzﬂcz/cwc/ /@7 /57
FIRE POINT (°F) MNo ML= < Ww" » Lot

FINAL TEMPERATURE (°F) Lo ” Vas
FINAL PRESSURE (psia) TO  JS5/A
POST TEST OBSERVATIONS:
DISCOLORATION - FROM %gﬁ TO %‘ﬂé, \

QUANTITY OF RESIDUE - NONE SMALL MODERATE @

CONSISTENCY OF RESIDUE -@D FLAKY PLASTIC OTHER

COLOR - %{é
COM%W,‘ XWMM Y- /)‘LM

M/?Afe /M«:ﬁ el 22,8/ ‘?f/mt-‘«,

T i, S35 BY: V/‘féh\ SANA D



3 =M Y- 29 )

FLASIHL AND FIRE TEST DATE c3’//7 7.
absTF Lo# /2-3392-/7 TEST # SO
T —
MAT'L NAME ,@K e /lfu-
TEST CONDITIONS: LEAK RATE = H-002P 4 2/0 4sMIN 52,0
. 7 .
ATMOSPHERE PURGE ¢temw_  PRESSURE 3O+ 5 K/
ATMOSPHERE TEST WWA\PRESSURE 2SS 2 74
7.7 25
SOAK TIME /O MINUTES

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) é" X g/’ X /4”

SAMPLE WEIGHT (Grams) (0,3 0%
FLASH POINT (°F) _ AJon £
FIRE POINT (°F)  A/OA /L :

FINAL TEMPERATURE (°F) {0& =

FINAL PRESSURE (psia) IRV AY. =

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7{%/ TO ﬂzéé

QUANTITY OF RESIDUE - NONE SMALL MO%ERATE LARGE l

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - %c/
COMMENTS:

Lirenage  Moddiie Nate 2655 O [
57’44@ # At DG ss </ AVZ/M 6%% L0 D o 7

/4‘// {/‘Z/"a‘"\ /3//4// /@Wétﬂk DDA LT sl




//J,é-a% /)

FLASIH AND FIRE TEST DATE 3 i

é’V)STF LD # 7/~ B0 05—} TEST# S /

MAT'L NAME SO/

TEST CONDITIONS: LEAK RATE = H-002P 3210 45 MIN T 220
ATMOSPHERE PURGE é:/v\ PRESSURE Jo+r S /T/E
ATMOSPHERE TEST %Zz:m\ PRESSURE AS + 2 oz
SOAK TIME /)  MINUTES ( 14)

TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) /4 " % éj 4 X é-//
SAMPLE WEIGHT (Grams) (0,8 &S

FLASH POINT (°F) 550 AM@A /{mc/sze( JSOO / /ﬁ
FIRE POINT (°F) /l/oA/E il ddé ?‘\

FINAL TEMPERATURE (°F) Loo

FINAL PRESSURE (psia) 32 . S5/A

POST TEST OBSERVATIONS:

. DISCOLORATION - FROM %(A TO ‘ﬁézﬁ
QUANTITY OF RESIDUE - NONE SMALL ‘MODERATE

CONSISTENCY OF RESIDUE -@ FLAKY PLASTIC OTHER

COLOR - WMA
Cow / /Wuée( v /&MJ
4 (*Craqe. st M/MZL 23,08 “/'/

lpe ABE )0 5700 e zﬁz;a HoéFo
s s peieam, 1355 /M‘ IS e

|




g W 094 (K)
FLASILAND FIRE TEST vavi 3/ /72
é\:)%"[‘F Loi_ /- 29780 TEST # .S 2.
MAT'L NAME /~RC. 7’@/}(@0/)“

TEST CONDITIONS: LEAK RATE = H-002P 3 2,80 45 MIN S2.70

r -
ATMOSPHERE PURGE %J/am PRESSURE SO 5 S/

ATMOSPHERE TEST 7)£/Zza.y¢éKPRESSURE 25+ 2. SIS/
SOAK TIME yZ2, MINUTES

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) /4// X /4/7 X é—//

SAMPLE WEIGHT (Grams) (s 498

FLASH POINT (°F) P/ p»10_
FIRE POINT (°F) F)E__

FINAL TEMPERATURE (°F) é op “p=

FINAL PRESSURE (psia) 3 /A

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 5%@ f%4%0-1‘0 ?%%/

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

\%
COMMENTS

/Qr& 4%%57/ £ A M ¢
D wcrage foaliy pul 2207 O Lo

R 5 5 -
/wl, 3 /A, elem /2/' /’/ ny: /%4/4;//1501/\ AN



g osdl)

FLASITAND FIRE TEST DATE 3// 7

STF Lot _ 7/~ 3/78— /7 TEST # .S
MAT'L NAME f’//&o (ZCQZé ﬁmdf

TEST CONDITIONS: LEAK RATE = H-002P 3L /0 +5 MIN 2.0
ATMOSPHERE PURGE 7)@/2 PRESSURE o+ S Sk
ATMOSPHERE TEST ﬁé ¢am PRESSURE 28y 2 PoA
SOAK TIME L2 MINUTES (Q‘ 4’§T
TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) é”x 2// X Z//
SAMPLE WEIGHT (Grams) O, Son

FLASH POINT (°F) "7'70 MM/L;Z[ AKW Fo 7 J W7
FIRE POINT (°F) %—me_ el m

FINAL TEMPERATURE (°F) é (2l o/:

|

FINAL PRESSURE (psia) 29 S

POST TEST OBSERVATIONS:

DISCOLORATION - FROM %4/2_ TO %A&ﬁm
\

QUANTITY OF RESIDUE - NONE SMALL MODERATE LAE{GE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY LASTIC /OTHER

COLOR - 4}0—14/—,,\,
COMME;ZEM ,M;W v bl A,
/M@a /{@ftﬁ%} /2«747 23,52 ""/t//mg\,

i?’i/ap Sl ftoboo _Fape Lz 191575
/f /‘7:/4*4—«*- /2//‘// nY: %A/@%\ DA ) el

e C




F-H30- 76 1)

I"LASII AND FIRE TEST DATE 3 // 7/7 z_
AL LS

(‘quF LD# ° 7/-—.3’& Y/ TEST # f4‘

MAT'L NAME %E;L -

TEST CONDITIONS: LEAK RATE = H-002P T2, MIN __J2.,0
ATMOSPHERE PURGE  “F¥C{%/sn  PRESSURE 5 Sk
ATMOSPHERE TEST ?»%/z/a;g/k PRESSURE 28 + 2 B
SOAK TIME /0 MII;UTES (ﬁ“‘% /3 4)
TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) Z// X %.’/ X '/4/ 4
SAMPLE WEIGHT (Grams) BSOS

FLASH POINT (°F) /VOM—

FIRE POINT (°F) Npreo

&
FINAL TEMPERATURE (°F) oo =
FINAL PRESSURE (psia) :)_?' /?574
4
POST TEST OBSERVATIONS: \ \

DISCOLORATION - FROM W TO M

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COMMENTS:
VAR 7

K//f/‘{)/}dd(/ /édf L(] //2(1’?4 /,L/ 5) /t:/ Lt’v\,.

///z« /GZL/;Z A //17-— Zee Al JS JTI0
/.//5 /A/0(«¢0- /3//'/V . %\)//4/4/%,&\,\ NS G e




SIS Sy 77 K’ﬂ//ﬂ/

F'ILASH AND FIRE TEST DATE ‘);/ 7{’, 22
6@1‘5‘ Lo #_ 7/-2972 0D TEST # S5

MAT'L NAME /£ P /ﬁ‘;’%y\_

TEST CONDITIONS: LEAK[RATE =H-002P L4 +5 MIN 7% /, A

ATMOSPHERE PURGE ﬂ;/u/n«k PRESSURE Fo £ S PSSl

ATMOSPHERE TEST 7/4,&@44«, PRESSURE 28+ 2 S
/4 [

SOAK TIME /O MINUTES <2 4.5 )

TEST SAMPLE DESCRIPTION:

SAMPLE SIZE LXWXH (In.) é. 7 x 47 x ? 4

SAMPLE WEIGHT (Grams) O 498

FLASH POINT (°F) A/ N E

FIRE POINT (°F) /\/&WE

FINAL TEMPERATURE (°F) L0

FINAL PRESSURE (psia) 3, s/t

POST TEST OBSERVATIONS:

/ Vo
DISCOLORATION - FROM TO /%/m,

QUANTITY OF RESIDUE - NONE SMALL MODERATE LARGE

CONSISTENCY OF RESIDUE - BRITTLE FLAKY PLASTIC OTHER

COLOR - %H/L
COMMENTS: )
Auerage Aealliy N2t 949 L flmin

/7L et 0928 0 /‘chm Fr 06 gy sc.
/z//f ANV Ve BY:_W//I/ZJ\ SNA




o IR a26)

I"LASIL AND FIRE TEST DATE j/ 28/7 2.
(“)'STF LD W7/~ 4073-D TEST# .S/
s e Jodiye 7l Lo
TEST CONDITIONS: LEAK RATE = H-002P 32,0 +5MIN 9,0
ATMOSPHERE PURGE 7)4044(_%1 PRESSURE 30 + S S5/
ATMOSPHERE TEST 7,,/(/(/?2(;@“44« PRESSURE 2 A5
ppelizes
SOAK TIME /" MINUTES ' (’2 ¢)
TEST SAMPLE DESCRIPTION:
SAMPLE SIZE LXWXH (In.) /4'/ X 4'/ X Z,//

SAMPLE WEIGHT (Grams) O, 7‘75

FLASH POINT (°F) Vo =
FIRE POINT (°F) /1/4*» NE

FINAL TEMPERATURE (°F) é@ﬂ ° [

FINAL PRESSURE (psia) JTo  LS/H

POST TEST OBSERVATIONS:

DISCOLORATION - FROM 7,//4‘%(, TO %4[%%,

QUANTITY OF RESIDUE - NONE SMALL MODERATE @’G—)

CONSISTENGY OF RESIDUE - BRITTLE FLAKZ PLASTIC) OTHER
covon - _ Al
Cwﬁi./gé el a’ Yo logacin A
A wepage /ﬁ/rzZi{;, el 2295 ”/’://W
Foyae St /0e/</</>/ ?Z/f{ Lhop L0 9 HO

/(% j"'/'Z/:old'.A"-\ /?//:'./A/ %/ /Zé i TNt

/





